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species (A) pTmin (GeV/c)

d (2) 0.02 

Si (28) 0.22 

Cu (64) 0.51 

In (115) 0.92 

Au (197) 1.58 

U (238) 1.90 









ρ0 2u+d, 9g/4 
ω 2u-d, 3g/4 
φ s, g 

ρ+ u-d 

J/ψ g 

π0 2Δu+Δd 
η 2Δu-Δd 
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High energy setup Low energy setup 

p e p e 

Energy, GeV 250 10 50 3 

Number of bunches 166 166 

Bunch spacing, ns 71 71 71 71 

Bunch intensity,  21011 1.21011 2 1.2 

Beam current  (mA) 420 260 420 260 

Normalized 95% emittance  (π mm mrad) 6 460 6 570 

Rms emittance, nm 3.8 4 19 16.5 

β*,  x/y, cm 26 25 26 30 

Beam-beam parameters, x/y 0.015 0.59 0.015 0.47 

Rms bunch length, cm 20 1 20 1 

Polarization, % 70 80 70 80 

Peak Luminosity,  

Aver. Luminosity x1.e33 cm-2s-1 

2.610 33 cm-2 s-1 0.5310 33 cm-2 s-1 

0.87 0.18 

Luminosity integral /week  pb-1 530 105 



High energy setup Low energy setup 

Au e Au e 

Energy, GeV 100 10 50 3 

Number of bunches 166 166 

Bunch spacing, ns 71 71 71 71 

Bunch intensity, 1011 1.1 1.2 1.1 1.2 

Beam current, mA 180 260 180 260 

Normalized 95% emittance  (π mm.mrad) 2.4 460 2.4 270 

Rms emittance  (nm) 3.7 3.8 7.5 7.8 

β*,  x/y  (cm) 26 25 26 25 

Beam-beam parameters  x/y 0.015 0.26 0.015 0.43 

Rms bunch length  (cm) 20 1 20 1 

Polarization   (%) 0 0 0 0 

Peak e-nucleon luminosity       

Average e-nucleon luminosity    1.e33 cm-2s-1 

2.91033 cm-2 s-1 1.51033 cm-2 s-1 

1.0 0.5 

Luminosity integral /week     pb-1 580 290 







not cooled pre-cooled 
p e p e 

Energy, GeV 250 4 250 4 
Number of bunches 111 111 
Bunch intensity, 1011 2.0 0.31 2.0 0.31 
Bunch charge, nC 32 5 32 5 
Normalized emittance, 1e-6 m, 
95% for p / rms for e 15 73 1.5 7.3 

rms emittance, nm 9.4 9.4 0.94 0.94 
beta*, cm 50 50 50 50 
rms bunch length, cm 20 0.2 5 0.2 
beam-beam for p /disruption 
for e 1.5e-3 3.1 0.015 7.7 

Peak Luminosity, 1e32cm-2s-1 0.93 2.3 





!"#$%&!'(") *(+,%&!'(")

-$"./0&1

2345

501!6-!$(7!%*#64($(&/%8

9324

:%*(&%0#6;690+%*

5"#$%&0.64"*%$0)(,($

<=!4"*%$0)(,($





!!"!!#!!!!!$!%&!%"!%#!%!!%$ !& !" !# !! $ ! # " & %$ %! %# %" %& !$ !! !# !"
!"'

!"$

!''

!'$

!#'

!#$

!('

!($

!!'

!!$

!%'

!%$

!'

$

'

%$

%'

!$

!'

($

('

#$

#'

'$

''

"$

"'

)*+,-.-/0

1
2
/3
4
2
5
.6
7*
+8
,
0

9-.-8.2/9: 9:9; 9;9< 9<

9$ 9$

'=&,%=$, %=$,!=', !=',(=>, (=>,

(=", (=",

%=!? %=!?%$$@ '$@

&>@ &>@

!%=A (=A
!(=(!!=( #=( '=(

!"=! !(=> '=> &=!!%(=' !A=& A=& %(='

!!#=%

!!$=' !$='

!#=%

!&='>

!A=&!%(='

!%#=>( &='>

A=& %(='

%#=>(





!!"!!#!!!!!$!%&!%"!%#!%!!%$ !& !" !# !! $ ! # " & %$ %! %# %" %& !$ !! !# !"
!!&

!!"

!!#

!!!

!!$

!%&

!%"

!%#

!%!

!%$

!&

!"

!#

!!

$

!

#

"

&

%$

%!

%#

%"

%&

!$

!!

!#

!"

!&

'()*+,+-.

/
0
-1
2
0
3
,4
5(
)6
*
.

7+,+6,0-

78

78

79

79

7:

7:

7$

7$ 7$

7$

;<&*

!<&*

!<&*

!<&*

!<&*

!<&*

!<&*

=<"*

=<"* =<"*

=<"*

!;$>+?

$<$!@

$<$!@

%<!@

%<!@

%<!&@

%<!%@

%&A

="A B%A

="A

CD+-4,10345(E43F+

%!$!!;$>+?





























0

0.1

0.2

0.3

0.4

-0.15

-0.1

-0.05

0

0.05

-0.04

-0.02

0

0.02

-0.04

-0.02

0

0.02

-0.04

-0.02

0

0.02

10
-2

10
-1

x(!u + !u
–
) x(!d + !d

–
)

DSSV

x!u
–

x!d
–

x!s
–

x

!"
2
=1 (Lagr. multiplier)

!"
2
=1 (Hessian)

x!g

x

Q
2
 = 10 GeV

2
-0.1

-0.05

0

0.05

0.1

10
-2

10
-1





Δg(x)dx
0.

1

∫ = −0.084@10GeV 2



 

1
2 = P, 12 | JQCD

z |P, 12 = 1
2q

∑ Sqz + Sgz + Lqz
q
∑ + Lgz












